Communication is crucial for any human being and the children with disabilities are no exception. Due to the number and combination of their disabilities and/or conditions, children with multiple disabilities and visual impairment (MDVI) have especially limitations of the ability to communicate the meaningful and functional way with their environment. In order to improve the communication skills of children with MDVI, it is very important to identify unique, individual communication behaviors of these children. Thus, the aim of this study was to develop a valid and reliable developmental assessment tool to evaluate preverbal communication skills of Turkish children with MDVI. Sequential explanatory mixed methods were used in the study. In the qualitative phase, semistructured interviews were conducted with the mothers of 34 children suffering from MDVI to explore the preverbal communication behaviors of the children based on the daily observances of their mothers' with a descriptive analysis being performed on the data. From the findings of the interviews and the literature review, Preverbal Communication Skills Scale for Children with Multiple Disabilities and Visual Impairment (PCSS-MDVI) and the scoring guide were developed. During the quantitative phase, 65 mothers of children with MDVI were given this scale in order to determine the validity and reliability of the scale. For the reliability analysis, 34 mothers of typically developing (TD) children age between 1 to 24 months old also were given the scale. The findings of the qualitative phase indicated that children with MDVI were communicating mostly with preverbal behaviors and the analysis on data from the quantitative phase with respect to item analysis, reliability and validity revealed that the scale is valid and reliable. The scale has 17 items and three subscales, which are; regulating behaviors, social interaction and joint attention. The majority of children with MDVI cannot communicate verbally and there is lack of studies and assessment tools for the purpose of effectively evaluate these children's preverbal communicative behaviors in our country. Based on the analysis, the PCSS-MDVI has been demonstrated good preliminary psychometric properties and it can be used as an instrument to evaluate preverbal communication behaviors of children with MDVI. It is the preliminary study of the development of the scale. Thus, validation of the scale should be repeated with more participants and the data of the video observations of preverbal communication behaviors of 1 This study is a summary of the first author's doctoral thesis and it was presented in the V. European Conference on Social and Behavioral Sciences (2014 
Purpose
The purpose of the study is to develop a valid and reliable scale which evaluate preverbal communication skills of children with MDVI. The study was started with the qualitative phase in order to collect in-depth information about preverbal communication behaviors of children with MDVI with semi-structed interviews and the scale was developed using the quantitative collection and analysis. After the development of the PCSS-MDVI, a validity and reliability analysis was performed with a larger simple in the quantitative phase of the study.
The sub-goals of the qualititative phase are as follows: 1. What kind of preverbal communication behaviors that the children with MDVI use for regulating behaviors (expression of physiological needs, comfort/discomfort, interest)? 2. What kind of preverbal communication behaviors that the children with MDVI use for social interaction? 3. What kind of preverbal communication behaviors that the children with MDVI use for joint attention? The sub-goals of the quantitative phase are as follows: 1. Is the PCSS-MDVI a valid scale? 2. Is the PCSS-MDVI a reliable scale?
Method and material

3.1.Research Model
In this study, mixed methods of sequential explanatory design was used which is based on using a combination of qualitative and quantitative research methods. The rationale of using sequential explanatory design in the research for instrument development is to refine and expand the results of qualitative study by using a quantitative research method afterwards (Creswell 2009, p. 211) . In the qualitative phase of this study, the preverbal communication behaviors of children with MDVI were explored by using semi-structured interviews. Then based on the findings of the quantitative phase and the relevant literature, it was targeted to develop the items to be used in PCSS-MDVI. In the quantitative phase, an analysis of the validation and the reliability of the scale were performed. 
Qualitative Quantitative
Qualitative Phase: Interview
The purpose of the qualitatitive phase of the study was to determine the preverbal communication skills of children with MDVI as reported by their mothers. Case study approach was used as the qualitative inquiry strategy. Case studies provide intensive, detailed and in-depth information about an individual or a group using a variety of data collection procedures such as interviews, observations and video records and it is often prefered and used for special education studies (Creswell, 2009, p. 177; Mertens and McLaughlin, 1995, p. 51) . So, semi-structed interviews were conducted with the mothers of children with MDVI to gain information about the preverbal communication skills of their children.
Study Sample: Sample 1
Due to children with MDVI constituting a unique group of individuals because of the personal characteristics and combinations of disabilities possessed by each child, MDVI is a low incidence special education category (Thuppal and Sobsey 2006, p. 312; Vlaskamp and Cuppen-Fontaine 2007) . The interviewees (mothers of children with MDVI) were chosen using the intensity and criterion sampling methods (Patton 2002, p. 230; Yıldırım and Şimşek, 2008, p.107) . The cases with identified criterias are included to the study in criterion sampling method. These criterias for the cases are pre-determined in order to obtain more and detailed information about the aim of the research and the cases having these criterias are intentionally included to the study (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz ve Demirel, 2011, p. 91; Patton, 2002, p. 230; Yıldırım ve Şimşek, 2008, p.112) . The qualitative phase criterias were: (1) the respondents are the mothers' of children with MDVI, (2)the respondents' children should not be deaf or have a hearing impairment which severely affects their verbal communication skills, (3) the respondents' children should have some degree of visual loss with additional problems such as intellectual disability, physical disability, Cerebral Palsy, autism, autism like behaviors, neurological, emotional and/or behavioral problems and health conditions (The disability types of the children with MDVI from sample 1 were determined by examining their medical reports, IEP's, and family and teacher reports), (4) the respondents' children are the ones who are receiving education in a school for the blind or in special education and rehabilitation centers in Istanbul, as well as the ones who are not receiving any educational support at all.
Intensity sampling involves selecting the participants from the rich cases which are intensely demonstrated the unique characteristics of the whole group (Patton, 2002, p. 234) . The children with MDVI constitute a unique group in the general special education population because of their individual features (Thuppal and Sobsey, 2006, p. 312; Vlaskamp and Cuppen-Fontaine, 2007) . So these children's preverbal communication skills were examined very detailed through interviewing with their mothers and the results which gained from sample 1 were discussed only for this group which has characteristics features of children with MDVI.
The interview guide which has questions about the preverbal communication behaviors of children with MDVI was conducted during face to face meetings. Totally 34 mothers of children with MDVI participated in the study. The children age range was 4 to 13 years old (12 female, 22 male). The characteristics of the respondent's and their children can be seen in 
Data Collection
After researching relevant literature about communication skills of children with MDVI and obtaining the views of three field experts (two university staff members and one special education teacher), 36 open-ended interview questions were purposefully grouped under three main headings as regulating behaviors, social interaction and joint attention skills, these forming the foundation of verbal communication and having an important role in reciprocal communication (Mundy et al., 2003; Mundy and Stillman, 2000; Stillman and Battle, 1985; Tomasello, 1995, Topbaş, Maviş and Erbaş, 2003; Westling and Fox, 2004, p. 263) were prepared. Most of the interviews took place in the first author's office in the school for the blind, with the remainder taking place in the homes of children with MDVI. The aim of the study and the Information Form were introduced to the interviewees and the permissions for interview and audiotape process were granted using a consent form. To begin with, the interviewees were assured about confidentiality and asked related questions, with the responses being audiotaped. The question guide included the questions under three main headings, regulating behavior (e.g., How does your child show you that she/he is hungry?), social interaction (e.g., How does your child respond to the sounds around her/?) and joint attention (e.g., How does your child show you the toys and objects she/he is interested in?)
Data Analysis
The record files of the interviews were transferred to a computer and transcribed verbatim. Descriptive analysis was performed on the findings of the interviews. First, all transcriptions are read carefully, then significant and repeated statements were determined from the three main headings which were specified from the beginning of the study in order to prepare the coding keys for the questions. The coding keys and about 30% of the interview forms were given to a field expert (a special education teacher) to determine the inter-rater reliability. To calculate the percentage of inter-rater reliability (agreements/agreements+disagreements)X100 formula is used. The range of the inter-rater reliability percentages were between 70% to 100% and the mean of the inter-rater reliability was 89,5%.
Interim Phase: Scale Development
The development of the PCSS-MDVI was the interim phase of the study. In this phase, researchers aimed to develop the items and the scoring guide of PCSS-MDVI both based on the findings from the qualitative phase and the relevant literature. An information form also was designed in order to determine the demographic characteristics of the quantitative stage participants such as age, gender, duration of education, number and type and degree of disabilities.
The guidelines devised by Creswell (2009, p. 146 ) was used for the scale development. The findings from the qualitative phase provided in-depth information about preverbal communication behaviors of children with MDVI. The item pool prepared utilizing the interview results was then examined by the field expert (a special education teacher) and the pilot study which was conducted with two respondents, the number of questions on the scale substance was identified as 17. The scale has three subscales, 5 items of behavior regulation (e.g., item number 4, How does your child show you that she has pain?), 9 items of social interaction (e.g., item number 8, How does your child say hello to (greet) the people that she knows?) and 3 items of joint attention (e.g., item number 16, How does your child take your attention to a sound like speech, music, doorbell, outside noise?). The answers from the mothers to the 17 open-ended scale items were scored according to the scoring guide (Table 3. 2) which was prepared by taking consideration the seven stages of preverbal communication covering the first two years of life in typical development (Rowland and Stremel-Campbell, 1987, p.52) . The subscales are in order of the developmental sequence and the items of the scale and the scoring of the responses are based on the seven developmental stages of preverbal communication. The examples of one of the item from the scale and the possible answers for scoring this item are as follows.
PCSS-MDVI Item number 4, "How does your child show you that she has pain?" 1 point: 'She has no reaction to anyone or anything'… 'I can not tell if she has pain from looking her behaviors'… 'She does nothing to show me if she has pain'.
Quantitative Phase: Validation and Reliability of PCSS-MDVI
The purpose of the quantitative phase was to complete the validation of PCSS-MDVI with a larger sample and investigate if PCSS-MDVI is a valid and reliable scale. Hence, PCSS-MDVI study was conducted with 65 mothers of children with MDVI.
Study Samples: Sample 2 and 3
There were two samples of the quantitative phase. Sample 2 was purposely selected by using criterion and intensity sampling methods and included 65 mothers of children with MDVI. The criterias were the same as the Sample 1. The children with MDVI age range was 1 to 16 years old (27 female, 38 male). All the mothers of children with MDVI who participated to the qualitative phase of the study were also involved in the scale validation process. The other were the mothers of children with MDVI from the schools for the blind in Istanbul and Ankara, and the special education and rehabilitation centers.
Sample 3 consisted of 34 mothers of TD children. The TD children age range was 1 to 24 months old (20 female, 14 male). In order to reach TD children, first author made contact with couple of pediatricians and by explaining the aim of the study got permission from the mothers whose bring their babies to these pediatricians and administer the scale to the mothers who are agreed to participate the study.
The reason the TD children were included in the study was to determine the relevance of the scale if it covered the preverbal language period between 0-24 months and to investigate the difference of preverbal communication development between the children with MDVI and the TD children.
Data Collection
65 mothers of children with MDVI were invited to participate in the study through phone calls and the purpose and the procedures of the study were explained. The questions of the scale were given to the mothers who agreed to participate in the study voluntarily in face-to-face meetings. PCSS-MDVI was also conducted with 34 TD children's mothers and this data was used for the reliability analysis. The mothers from both samples were given enough time to think about the questions.
The administration of the scale were took 10 to 20 minutes and took place in the schools for the blind in Istanbul and Ankara, and couple of special education and rehabilitation centers. TD children's mothers are visited in their houses in order to give them the scale. First, the aim of the study were introduced and the Information Form and the scale were filled with the participants.
Data Analysis
Item analysis, and checking the validity and reliability of the scale was completed. The content validity of the scale was provided with the expert views. The analysis for validation were as follows: The correlation between the subscales scores of children with MDVI with each other and the correlation between the total scale scores and the subscales scores of children with MDVI were analysed with the Pearson Correlation Test. The Pearson Correlation Test was also used for determining the correlation between the total scale and subscales scores and the ages, duration of education and degree of disabilities of children with MDVI. Mann-Whitney U Test was used to examine the differentiation between the total scale and subscales scores of children with MDVI and TD children. For differentiation validity, disparity between two groups who had the highest and the lowest scores of 27% from the scale was examined. For the reliability of the scale, Cronbach's alpha coefficients were calculated and to determine the inter-rater reliability (Cooper, Heron and Heward 1987) . 30 % of the completed forms of the scale were selected randomly and given to a field expert (a special education teacher) for re-scoring.
Results
Qualitative Phase
The interviews were conducted with 34 mothers and 36 open-ended questions about communication behaviors of children with MDVI were asked. The findings of the qualitative phase of the study showed that despite the chronological age of children with MDVI, these children have been using preverbal communication behaviors such as facial expressions, body movements, gestures, vocalizing, stereotipical behaviors for express interest and requests and those behaviors were mostly idiosyncratic. Results also indicated that children with MDVI have limited regulating behaviors and their social interaction and joint attention skills were severely underdeveloped.
Quantitative Phase
65 mothers of children with MDVI were given PCSS-MDVI which was developed based on relevant literature and by using results of the interviews. The following analysis was conducted in order to provide validity and reliability of the scale.
Item Analysis
Results of the item analysis showed that item-total correlations of all items were above .20, so discriminatory power of the items are very high and all the items are reliable in order to evaluate the preverbal communication behaviors of children with MDVI. The answers for each item from the groups who had the highest and the lowest scores of 27% from the scale were compared with the ttest for independent groups (this analysis also gave the differentiation validity). The findings indicated that there is a significant difference between the highest and the lowest groups and the distinctiveness of the items were highly significant (Table 4. 3). 
Construct Validity
Results with respect to construct validity showed that the correlation between the subscales scores of children with MDVI with each other and the correlation between the children with MDVI's total scale and the subscale scores are highly significant. The correlation between total scale and subscales scores of children with MDVI and the duration of education received is close to significant interms of regulating behaviors, but there is no such relationship found for the rest. Significantly negative correlation is found between the total scale and subscales scores of children with MDVI and the degree of disabilities. Videlicet, the total scale and subscale scores decrease if the degree of disabilities increase. Finally, the correlation between children with MDVI's total scale and subscales scores and their chronological ages is not significant, while the correlation between TD childrens' total scale and subscales scores and their chronological ages is highly significant, yet the TD childrens' total scale and subscales scores increase parallel with their ages, as expected (Table 4 .4). The Mann-Whitney U Test was used to examine the differentiation between the children with MDVI and TD children's total scale and subscales scores. The total scale and two of the subscales, regulating behaviors and social interaction scores increase significantly in favor of TD children with the increase of chronological age, as shown in The inter-rater reliability percentages ranged from 80% to 100%, and the mean inter-rater reliability percentage was 90,29%.
The overall results of the qualitative phase of the study revealed that the PCSS-MDVI is a valid and reliable assessment tool for evaluating preverbal communication skills of children with MDVI.
Conclusions and recommendations
As clearly demonstrated in the literature, children with MDVI have severe difficulties especially in acquiring verbal communication skills and communicating appropriately and effectively with their environment. This situation is frequently reported by the parents and the teachers as a serious problem and leads to the prevention of proper planning for and implementation of the child's education. Most of the children with MDVI experience various behavioral, social and psychological problems due to their difficulties in communicating, despite their increasing age. This adversely affects the learning opportunities for the child both at home and at school (Cushman, 1992; Rowland and Schweigert, 2005, p. 418; Downing, 2004, p. 552) .
In this sequential explanatory mixed methods study, researchers aimed to develop a valid and reliable scale to assess preverbal communication of children with MDVI. Interviews were performed with 34 mothers of children with MDVI in the quantitative phase. In the qualitative phase, the questions in the scale questionnaire were prepared by considering into the results of the interviews and relevant literature. After the revision of the field experts and the pilot study, the scale named Preverbal Communication Skills Scale for Children with MDVI (PCSS-MDVI) and it was conducted with the mothers of 65 children with MDVI and 34 TD children. The analysis regarding the item analysis, validity and reliability of the scale were completed in the last step of the study.
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